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ABSTRACT 
Joint is an universal fastening technology for structural members; in particular bolted 
joints are extensively used in mechanical structures due to its simple maintenance and 
low cost. However, the components of bolted joint are imperative because its failure 
could cost catastrophic and endanger lives. Hence, in this study, the effects of bolted 
joints on vibrating structures are investigated by determining the structural dynamics 
properties, such as mode shapes, damping ratios and natural frequencies, and these are 
compared with the monolithic structures (welding). Two approaches of experimental 
rigs are developed: a beam and a frame where both are subjected to dynamic loading. 
The analysis reveals the important of bolted joint in increasing the damping properties 
and minimizing the vibration magnitude of structure, therefore indicates the significant 
influence of bolted joints on the dynamic behaviour of the assembled structures. The 
outcome of this study provides a good model for predicting the experimental variable 
response in different types of structural joints. 
Keywords: Beam, Frame, Joints, Modal parameters, Structural dynamics, Vibration 
INTRODUCTION 
Joints, in most engineering structures are considered vital part due to its functionality to 
unite and assemble the structural members. This result in using a choice of fastening 
techniques such as bolting, welding and riveting (Blake, 1985; Bickford and Nassar, 
1998). Although joint is known to introduce flexibility to the structure, its behaviour 
when subjected to a dynamic loading is still not fully understood. In most cases, 
vibration is the most critical problem occurred in the mechanical structures which 
concerns to joint failure. The structural vibration causes the components to move in 
rapid linear motion, as a consequent produces a harmful effect mainly to the torque of 
joints. This awareness makes most people in particular structural engineers to realize the 
importance of joint especially in a giant construction where a failure instigates 
catastrophic and people death. 
Until today, much knowledge and research about joints has been discovered and 
performed. For example, (Ahmadian and Jalali, 2007) identified the parameters of 
bolted joints in assembled structures through experiment and analytical solution. In their 
study, the lateral stiffness and torsional stifhess of assembled structures were identified 
using the first three natural fi-equencies whilst the damping coefficient was identified 






This study investigated the effects of joints on dynamic response of assembly structures. 
The importance conclusions of this study are summarized as follows: 
i) The addition of bolted joints decreases the structure' natural frequencies by adding 
additional mass to the structure. 
ii) The assembled structure using bolted joint significantly increases the damping 
ratio, thus this will immensely affect a complex structure. 
iii) The monolithic structures have higher stiffhess compare to jointed structures. 
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